Abstract. In this paper, taking quadrotor as the research object, a kind of airborne vision system is presented to detect and track the moving target. Lower cost and better performance are the remarkable characteristics of the system. Firstly, the overall scheme of the detection and tracking of quadrotor is designed. Secondly, a new image processing algorithm based on HSV color space is proposed. Finally, the algorithm is applied to the actual flight of the quadrotor to verify its feasibility.
Introduction
With the development of computer technology, the use of camera and image processing technology to achieve human visual function has become one of the most popular topics in the field of computer. Moving target detection is to extract the moving target that they concern from the video sequences. Moving target tracking is a continuous tracking of moving target under the premise of detecting the target. And then describes the characteristics of its motion trajectory, position, speed and so on [1] . The moving target detection algorithm mainly includes optical flow method, frame difference method, background difference method and edge detection method. Optical flow algorithm is complex and has longer operation time. And in practical application, because of the complexity of the scene, the optical flow is not accurate. The frame difference method can only represent the relative position change of moving objects in two adjacent frames, cannot obtain the exact shape and is insensitive to the slowly moving objects. Background difference method is very dependent on the modeling of the background image, but the modeling is often complex. Pure edge detection method has a higher probability of false detection [2] [3]. Figure 1 shows the working principle diagram of the visual system. This system mainly consists of two parts: one part is the detection and tracking of visual system on the moving target. The video image is collected by the camera, and then the image is processed by the industrial control board; The other part is the UAV attitude control. The flight control system according to the results of image processing makes attitude adjustment to ensure that the UAV has always been in the top of the moving target. Through the wireless data transmission, we can observe the flight attitude of UAV and tracking effect in real time on the mission planner. 
Overall design

Target detection based on HSV
HSV model
RGB (red, green, blue) model is based on the spatial model which is defined by the color of human eye identification. In this model, hue, brightness and saturation will be put together and it is difficult to carry out digital adjustment. HSV model is described by color, depth and light. H refers to the hue, which is the range of 0° to 360°. It starts from the red color by the counter clockwise direction, red is 0°, green is 240°, blue is 120°. S is the saturation. The value range from 0.0 to 1.0, and the value is bigger, the color is deeper. V refers to value, representing the brightness of the color, ranging from 0 (black) to 255 (white). [4] As shown in figure 2. Assume that r,g,b is the RGB coordinates of a color, max=max{r,g,b}, min=min{r,g,b}. Have the following conversion formula: 
Detection algorithm
In order to ensure the video images collected by the camera are not affected by the UAV flight attitude, the camera is indirectly connected with the UAV, using a gimbal with two axis. When UAV does rolling and pitching motion, the camera does not change orientation with the UAV attitude change. The camera always faces to the ground. In this paper, the target is detected and tracked in a specific context, and the moving object is shown in Figure 3 . The characteristic pattern is red convex type. Using the OPENCV library function, extract the red color, and then detect the moving target [5] . The video images collected by the camera are in the RGB color space. Direct color separation can achieve the purpose of identification of moving objects, but the illumination condition has a great impact on the detection results and the robustness is poor. Therefore, a color feature extraction based on HSV color space is proposed in this paper, which has strong stability.
First of all, because of the wide-angle camera, the video image is distorted, so the video image should be corrected. Secondly, the video image should do model transformation. RGB images are converted to HSV space, using h,s,v to describe the image.Then, limit the value of h, s, v components according to the target color. Because the target color and background color have great difference, for better recognition of the target, the selected range is larger, ) 1 ,
. Finally, the image is processed by binarization, which meeting the requirements of the color set to 1, and the remaining set to 0 [6] . Processing results are shown in Figure 4 , figure 5 . Figure 4 and figure5 are performed under different fields, light and resolutions. The resolution in figure 4 is 640*480, the image is clear and the reflection is weak, the image quality is obviously better. And the resolution of figure 5 is 320*240, we can clearly see that the image is blur and reflective phenomenon is serious. However, the processing results of the images are not affected by the quality of the images, processing results are equally outstanding. Moreover, even if in the higher resolution the processing time of each frame is also under 80ms, the real-time performance is guaranteed. From this, we can roughly draw a conclusion that the algorithm is feasible.
Experimental results and analysis
The quadrotor in figure 6 is the quadrotor used in actual flight. Image processor has 2.5 inch industrial motherboard, with the type 2I268HW, CPU using Intel Cedar view-M N2600. The gimbal that we choose is a T-2D two axis gimbal of TAROT. 120° wide-angle camera is used to capture image, the maximum resolution of which is 1280*720. A pixhawk is select as the flight control system. The total price of the quadrotor is no more than 6000 RMB. The quadrotor takes off automatically, and then patrols in the field looking for the moving object. After detecting the target through image processing, calculate the relative position of the center of the target and the center of the view of camera, and then get the actual relative position of the target and the quadrotor through the height of the quadrotor. Location information is sent to the flight control system through serial port to control flight attitude, so the quadrotor can be kept above the target to realize stable tracking. Figure 7 shows the distance between the quadrotor and the moving target in the X axis direction and figure 8 shows the distance in the Y axis direction. We can see that the quadrotor has been flying above the moving target and tracking effect is good. So it can be concluded that the algorithm is feasible. Due to the simple experimental background and the obvious difference, it can be only distinguished by color. According to the complexity of the scene more restrictions can be added, such as the size of a specific color, contour and so on, to improve the accuracy of detection.
Summary
In this paper, the design of the target detection and tracking method based on machine vision is presented, and then a new image processing algorithm based on color is proposed. Finally, we carry out the experimental verification, the experimental results achieve the expected results and verify the feasibility of the scheme.
